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In the present study, a form of individualized

instruction is compared with the conventional lecture approacha.

Hourly and final exams given to both groups

indicate a superiority

for students under individualized instruction, which, while highly
significant statistically, represents only moderate pragmatic gains.
Attitude guestionnaires indicate more positive attitudes for students
receiving individualized instruction; however, it appears that
individualized instruction produces no study skills that the students
later employ under the conventional system, and it is no more
beneficial for low performing students than for high performing

students, It was found,

in addition, that those receiving

individualized instruction are able to evaluate their mastery of the
assigned material more accurately than students taught by the lecture
method. It is recommended that future research be directed at
separating some of the many factors that make up individualized

instruction so as to identify their relative contributions

to this

method of instruction. (Author/HS)
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ABSTRACT

A Tform of individualized instruction was compared with the conven-
tional lecture approach. Hourlv and final exams given to both grouns
indicated a superioritv for students under indfvidualized instruction,
which, wvhile highlv sigunificant statisticallvw, represented onlv moderate
rragmatic gains. Attitude auestionnaires indicated more vositive atti-
tudes for students receiving individualized instruction. Individualized
instruction produced no study skills which the students latey emnloved
under the conventional instructional svatem, and it was no more heneficial
for low — than for high - performing students. Those receiving individualized
instruction were able to evaluate thelr masterv of the assigned material
more accuratelvy than students taught bv the lecture method.

Conclusions from this studv are that individualized instruction is
of immediate and moderate value in helning students in larpe classes
learn subiect matter, hut implementation of the method should follew onlv
after careful analvsis of overall costs and gains. It is recommended
that future research be directed at senarating some of the manv factors
which make up individualized instruction so as to identifv their rela-
tive contributions to this methed of instruection.
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INTRODUCTION

The ise of large lecture =ections at the collese level has heen
rapidly growving as a result of increasine societal demands for a collere
education, 'open admissions' nolicies of manv state and junior colleprns,
and the worsening financial situations in most institutions of higher
education. The many problems accruing with laree class instruction have
been clearlv presented (Jensen, 13969; Sanford, 1909, cited bv McKeachie,
1968) and are obhvious to most teachers as a result of experience. The
fact that the use of larpe lecture sections is an unattractive solution
to increasing student-facultv rat’as has bheen recognized for vears among
srofessional educators (Nav, 1966, cited bv Jensen, 1269) and more re-
cently in lav literature (Time, 1971).

New technological advances have led some teachers to imnlement
changes involving automation, for exampnle, closed circuit telavision,
programmed in¢truction, the use of computer=s in teachinre and grading,
and other similar approaches. Aside from the fact that research has
failed to support the surerioritv of such aids over more tradicional
methods for teaching nurmposes at the cellege level (Roderick & Anderson,
1968; McKeachie, 1968), it is clear that automated instruction can in-
crease the problems associated with a lack of personal Interaction with
the instructor. Not onlv are most of these materials exnensive, hut
students often indicate feelings of being treated more like numhers than
people (Volin, 1967). One educator smecifically notes that the growth
of alreadv present "student-machine relation[s]...would be a noor sub-
stitute for direct social interaction" (Keller, 1968, n. 87).

Individualized Instruction

In an effort to circumvent the problems of depersonalization in-
herent in large class instruction and technolegical aids, several
instructors have recentlv described a rew approach which utilizes the
enthusiasm and talents of undergraduate students for teaching purposes
(Keller, 1968; Ferster, 1968: Malott & Svinicki, 1968; Domjam & Du Nann,
1969). UVhile the methods and ohiectives of their courses differed in
some wayvs, the courses vere similar in 1) the division of course material
into small units (Evpically chanters) which wvere followed hv freouent
evaluations and immediate feedhack: 2) the structuring of the course such
that one unit could not he attempted hefore the previous unit was success-
fully mastered; 3) the opportunitv for greater self-=scheduling on the
part of the ectudent bv providing him manv chances to satisfv criterion
performance (in some coursee he was even allowed to progress through
the course at a completely self-chosen rate) and 4) the greatlv increased
opportunity for individual contact with an instructor so that the student
could ask nuestions, express ideas, engage in small groupr discussion,
and receive help with special rnroblems.

Certain differences between the courses are notable, especially
the frequency with which evaluations were instituted, and the form in
which evaluations were made. Terster (1968), for example, used self-
scheduled interviews which were followed bv less freduent essav ouizzes;
Keller (1968) used self-scheduled fill-in and short answer cuizzes; and
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Malott and Svinicki used dailv cuizzes comnosed of '"construction cvpe
jitems* alonz with student-led four-man discussion rroups which were
reer graded. However, the procedures are sufficientlv similar to one
another alenz the four dimensions listed ahove, and different encugh
from the conventional large lecture procedure to have received a
generic term "individualized instruction.”

This kind of course is appropriatelv reminiscent of programmed
learning--both have emanated from the operant conditioning model--
but the provision for so.ial jnteraction in individualized instruction
makes it somewhat different from nrogrammed instructien. FKeller has
expressed the relationshim bhetween this method of teaching and programmed
instruction:

There is the same stress upon analvsis of the task, the same
concern with terminal nerformance, the same opportunitv for in-
dividualized progression, and so on. But the svhere of action
here is different... The response is not simply the completion of
a prepared statement through the insertion of a word or phrase.
Pather, it mav be thought of as the resultant of manv such resnonses,
better described as the understanding of a principle, a formula,
or a concept, or as the akilitv to use an experimental technique,
Advance within the program depends on somethine more than the
apvearance of a confirming word or the presentation of a new frame;
it involves a personal interaction between a student and his neer,
or his better, in what mav he a livelv verhal interchange, of
interest and importance to each participant (1968, »n. 84-85).

This kind of course is seen as contrasting sharply with the tvnical
large lecture section in which 1) course content is divided up into
large units, tvpically five to 10 chanters, which are followed bv hourlv
exams, tvpicallv two or three a semester with a final exam; feedback as
to performance on these examinations is delaved bv at least 24 hours and
sometimes up to one or two weeks: 2) a student can perform poorlv om all
the course content, there being no regulation that he successfully mas-
ter one unit before he attempts another; 3) there ie no ovportunity for
student self-scheduling: all students are expected to nefform on exami-
nations at the same hour; and 4) there is little opportunity for individual
interaction with an instructor: ocuestions in class are handled as quicklv
as possible, ideas and feelings are hardly dealt with at all, and students
receive special help onlv if thev are nersistent enough tn arrange it
with a graduate student, wvhe tvpically has 1little contact with the lec-
tures, and even less with the evaluations.

Individualized Instruction vs. Conventional Teaching Methods

Several studies have compared individualized instruction with con-
ventional lecture methods (Keller, 1968; McMichael & Corev, 1969; Sheppard
& MacDermot, 1970; Johnston & Pennvpacker, 1971; Born, fledhill, & Davis,
1971). Although these studies generallv supvort the supericrity of the
individualized approach, there are notable variations in research designs
and problems in interpretation,

*left undefined in their 1968 parer.
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For examnple, one rrohlem results from the confounding of task
difficulty with instructional method {(Tnhnston & Pennvpacker, 1971).
The fact that it is easier tc remember material for freacuent, self-
scheduled cuizzes than to retain larger chuaks of material for longer
but more infreauent examinations was recognized hv Malett & Svinieki
(1968) when thev noted that review auizzes might be necessarv to demon-
strate superior performance on final examinations with individualized
ingtruction. However Johnston & Pennvracker concluded that individualized
ingtruction was superior because students in the course rroduced better
response rates {more accurate and faster) on short, frequent guilzzes,
than did control grouns responding to the same items on infreauent hourlv
examinations.®

A somewhat more convincing studv (McMichael & Corev, 1970) compared
end-of-the-semester nerformance of students enrolled in a Keller-tvpe
course with the performance of students in three control sections em-
ploving the conventional lecture format. Terformance was measured with
a 50 item multiple choice examination and revealed a clear superioritw
of the individualized section whieh had an average of s=ix points higher
than the contrel groups. Unfortunatelv, however, as the investigators
point out, they did not control for teacher variables, having had dif-
ferent instructors teach the various groups (McMichael and Corev, 1970).
Although indirect evidence was presented to suggest otherwise, it is
possihle that the instructor of the experimental groun was a better
teacher, or that he simplv dispiaved more energv, enthusiasm, and invested
more time.

in an effort to provide a more adenuate control over teacher varia-
bles, another studv (Sheppard & Machermot, 1970) compared end-of-the-
semester rerformance of students in an individualized section against
that of students in a conventional sectfon. All students heard the same
lectures, were exposed to the same studv questions, and spent the same
amount of time in class. A hias in favor of the control group was introduced
by having 50% of the final grades in this section determined bv performance

by examination performance. Yet, test scores were sunerior in the indi-
vidualized group. This is the ohiv studv to the -wthor's knowvledge which
reports an attemrt to control for teacher variahles.

The above studv is, however, comparahle to several others in demon-
strating that the effects of individualized instruction generalize across
tvres of test items. In this case, superior performance of students in
the individualized condition was shovn on hoth essav and multiple choice
items, even though the kinds of responses reduired in the interview
situations were much more analogous to the essav tyne cuestion.

*These authors did compare rerformance on end-of-the-semester essay
examinations, and concluded that individualized instruction was success-
ful because it did not hinder performance on this measure. However, this
evidence is not at all convincing in light of the fact that several

studies (to be discussed shortlv) demonstrate that when superiority in.
performance does occur, it generalized across different kinds of test items.

3
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Such generalization of the effect across tvres of ftems was also
reported by others (Alba and Pennvpacker, 1971) who administered pre-
and post-tests consisting of fill-in and multinle cheice items to
students in a conventional gsroup and students in an individualized
course. The frequent evaluations were made with fill-in and short
essav questions, and the superior nerformance of students in the indi-
vidualized section peneralized on end-of~the-semester multinle choice
measures.

Similarlv, another studv conducted with individualized instruction
(Born, Gledhill, and Davis, 1971) found superior performance on essav,
£fi1ll-jn, and multiple choice items piven at the end of the semester.
This studv was particularlv interesting because it was the first to
have students exposed to more than one condition. The researchers
emploved a design which utilized a Keller-tvne section, a modified
Keller-type section (in which the student determined the size of the
unit he would be quizzed on), a lecture section, and a section which
rotated through the three conditions. The authors found performance
superior in both forms of the individualized course on essav, fill-in,
and multiple choice items given at the end of the semester. Analvsis
of the nerformances of students in the rotating section indicated that
individualized instruction had its major effect on students with average
to poor academic records.

However, a shortcoming of this studv was that course' content was
confounded in the rotating section. All students in this section started
with the lecture condition and then went to the individualized instruc-
tion grours. Since different material was covered in these different
conditions, 1t is possible thac nerformance improved during the latter
part of the semester because the material was easier, not because the
individualized instruction method was hetter, While such an unward
trend in performance was not observed in the upper half of the rotating
section, or in the individualized groups, this mav have heen due to a
celling effecct for the former (i.e. the good students have less room to
move up) and a confounding of content with method for the latter. Though
these are unlikely possibilities, they could he elinminated with a design
which manipulated method while keering course content constant. Since
most Instructors prefer to follow a particular sequence such as presenting
basic processes before more molar concerns, solutione to this nroblem
could be achieved bv having one group move from a lecture condition to
an individualized eondition, and another move from an individualized con-
dition to a lecture conditien. The present research emploved such a
manipulation. Teacher variables were controlled bv having the same
teacher lecture both individualized and comnventional sections, and con-
tent variables were controlled bv having the gections rotate in hoth
directions. It was felt that this desipn would provide the most stringent
empirical test of individualized instruction to date.

e Differential Effect of Individualized Instruection on Strong and Weak

Students

The suggestion by Born et al. that individualized instruction helps
the weaker student more than it does the stronger student deserves more

4
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attention, as the practical implications of such a finding are important.
Vhile it would seem reasonable to expect that performance would he
differentiallvleffécted bv individualized inetruction, the data cited bv
these authors do not necessarilv support the notion. UVhile it was shown
that the five atudents in the lower half of the class (as determined hv
the first examination scores) improved a preater amount of the secend
examination (after individuzlized instruction) than did the five students
in the upper half of the clasw, such a finding 1s logical in terms of 1)
a ceiling effect for the upner half of the class; 2) differential motiva-
tion, such that lower studente trv harder to improve than do better
students.

Thus, the onlv wav to meaningfullv evaluate the differential effects
of individualized instruction is to compare its effects for good and
poor students against a baseline nrovided bv comparable students in con-
ventional conditions. Use of the crossover design in this studv ver-
mitted such an analvsis bv the comparison of students who chanped from
conventional to individualized conditions to students vho remained in the
conventional condition throughout the semester.

Individualized Instruction and the Acquisition of Studv Skills

Use of a design in which students move from the Individualized
ingtruction condition tov the leet- e condition enables one to answer
another important question. Because students in the individualized
instruction condition are encouraged to repularly studv the course material
and become aware of what thev know and what thev don't know through fre-
quent feedback before examinations, perhans thev are actuallv acauiring
better studv skills., Would such improved studv habits transfer to a con-
dition in which the student is again faced with the conventional lecture
format?

A number of studies conducted over the last fortvy vears sunnort
claims that academic performance is improved bv courses at the coilege
level specifically designed to improve studvy skille (cf. Entwistle,
1960; Di Lorenzo, 1964), although those variables which are most impor-
tant in this kind of training have not bheen clearly outlined (Rentel,
1966). While there are no reports te the authors' knowledge of anv
studies concerned with content courses which simultaneouslvy train
study skills, a studv on retention and transfer as a function of feed-
back bears mention (Sassaranth & Raverick, 1965). Four levels of
feedback were given to different groups of students after three examina-
tions: a) scores were announced without information as correct and
inecorrect answers; b) correct ansvers were written on the horad: c¢) nace
mmbers of items were written on the board so students could look up
wrong answers, and d) #tems were discussed bv the instructor. Retention
was measured by scores on final examination items which were the same as
the items on the first three examinations, and transfer was measured by
scores on final exam items which were different than those on the first
three exams, but which covered the same material, On both the retention
and transfer tests, the group which had the auestions discussed in elass
performed best, and the group which had onlv scores read verformed worst,
with the other two conditions in hetween. The authors note that the re-
sults are congruent with earlier research on tvpes of feedback (Stone,

Q 1955) and with the explanation that the value of feedback is directly
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proportional to the amount of information contained in it.

In the case of the present research, a similar test for transfer was
made. One proup received extensive feedhack with discussion, while
another group received little. Thus information level was varied in
that in the individualized group, both a preater amount of information
was given (i.e., a greater number of test items were discussed) and a
greater depth of information was pgiven (i.e., more discussion was al-
lowed regarding the correct and incorrect answers). The primarv difference
between the present studv and that of Sassaranth and Carverick's was that
the present one tested transfer on new material, while the previous
study tested transfer on the same material, bhut with different test items.

Abilitv to Evaluate Masterv

Disappointed and frustrated, failing students offer a varietv of
rationalizations for their low performance: "I knew the material but
the exam didn't cover the important points'; "I could do much hetter on
an essay exam'; "I can't understand it, T tutored mv friend and he pot
a higher grade than me."” Other less defensive students sav, "I thought
I understood the material, but it seems T didn't",

Apparently some students accuratelv evaluate their masterv of sub-
ject matter while others do not. What is the difference between the two?
One possihilitv is that the accurate evaluator, unlike the inaccurate
one, asks himself questions and seeks answers as he studies. Ve might
say he had learned how to test himself; he hecomes his owvn feedback monitor.

It would appear that teaching the student to become his own feed-
back agent is a verv important asvect 6f learning, vet education researchers
have devoted little, if anv, attention to this topic. Can the ahilitv
to evaluate one's own nrogress in learning be taught? This auestion
relates to the abilitv to evaluate masterv hvnothesis which states that
the ability to assess masterv will improve through experience in the
individualiized instruction condition.

Four Hypotheses

The present studv tested the followiag hvpotheses:

H, (Method) Material covered under the individualized instruction
method will be better mastered as measured bLv multiple choilce examina-
tions than material covered under a conventional large lecture section
method.

H, (Differential Help) Individualized instruction will helv the
weaker student more than it does the stronger student, as measured by
change in scores from the first examination to the second.

Hy (Transfer) Study skills emploved under the individualized instruc-
tion method will transfer to situations in which the student is again

6



faced with the conventional large lecture format, and performance will
subseaquently improve.

H, (Evaluation of Masterv) Students in individualized instruction
will learn to evaluate their masterv of course material.

METHOD
Subjects

Subjects were University of New Hampshire undergraduates enrolled
in two sections of Introductorv Psvchmlopv, each section containing
approximately 280 students. All subjects were assigned the =same reading,
and took the same examinations. Students in all conditions were told
that thev had enrolled in an "exprerimental' course where new teaching
in the "experimental''condition.™

Individualized and Conventional Conditions

In the conventional (C) condition, students attended three 50 minute
classes each week. These classes followed the conventional nrocedure,
in that each meeting was devoted primarilv to lecture, with ocecasional
demonstrations and moviés, and the groups attending these classes were
large (280 or 140 students). Lectures given to the econventional group
were designed to follow the texthook material closelv, an effort heing
made to enuate the material to which both individualized-<and conventional
groups were exposed.®

In the individualized (I) condition, students attended one class
each week which was devoted entirelv to lecture. This lecture was given
by the same instructor vho conducted the lectures for the conventional
group, and much care was given to make this lecture as identical as
possible as the first one given each week to the conventional group. In
addition, students in the I condition were assigned in proups of anproxi-
mately 15 to an undergraduate student assistant who administered a brief
quiz of 10 items over one chapter each week, under a '"Doomsdav Contingency’
(Malott & Svindcki, 1968). This contingence refers to the regulation that
within four sessions, each student either must pass at least one aquiz
with 8 out 10 or drop the course.*% The nurrose of this regulation was

*Because the instructor was reouired to ecuate material covered in both
conditions, his lack of freedom to discuss issues or bring in new ideas
not covered in the text, can be considered a departure from the conven-
tional classroom situation. On the other hand, because most lecturers
feel compglied to get through a preplanned lecture, and because discussion
in large groups is usuallvy quite minimal, these constraints also exist

to some extent in the conventional class.

**While this contingency was introduced to the students as part of the
course procedure, no one was actually forced to leave the course. Re-
quirements were eased to allow students who obtained 7 out of 10 on the
fourth quiz and had taken 3 vrevious quizzes to remain in the course.
Reasons for not actuallv implementing the Doomsdav Contingency are pre-
sented in the discussion.

ERIC 11
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to enhance motivation on the part of the student to keep up with the
course.

After each auiz, the student assistant conducted a discussion of
correct and incorrect answers and of anv other material the students
wished to consider. O0Occasionallv demonstrations were conducted which
were highly similar to the ones performed for the conventional groun.
Student assistants provided tutoring and individual heln te students
who had special difficulties in meeting the weeklv reauirement.

Designs

Subjects were assigned to four groups of avproximatelv 140 each:

1. 1II group started the semester under individualized instruction
and remained under individualized instruction throughout the entire
semester.,

2. 1IC group started the samester under the individualized condi-
tion and changed to the conventional condition after the mid-zsemester
examination.

3. CI group started the semester under the conventional condition
and changed to the individualized condition after the mid-semester
examination.

4. CC group started the semester under the conventional condition
and remained under the conventional eondition throughout the semester.

Three measures of performance were taken: the first and second
hourlv exams, of 45 items each, each covering one half of the course
material, and the final exam, which was 90 items, and covered material
on both hourly exams, nlus an additional chanter which was assigned
during the independent reading neriod conducted at the universitv. This
period extended for two weeks between the end of the semester and the
final exam period. Thus, three measures were available for each of the
four groups; thevy are depicted in Figure 1.

Figure 1
__Group _N mﬁggprlvﬂl iHoufly 2 _Final
1T 140 ) E r
1C 140 N F J
CI 140 o K
___cc _140 N H L

For example,

scores in Cell B consist of first hourly examination scores

for the group which started with individualized instruction, and went

" to the conventional condition after the first examlination. Likewise,

Cell A consists of scores on the first hourlv obtained hv the group which

8
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started individualized instruction and remained there during the entire
semester. Thus at the time of the first hourlv, these sroups were the
same, and thev were comhined in certain analvses, while after the first
hourlv thev were treated as different grouna. The same anplies to Cells
C and D. Tests of the four hvnotheses are discussaed with reference to

" Figure 1. In addition, other designs were used to test the same hvnotheses,

and thev will be introduced as the desipgn for each hvpothesis nresented.
Hypothesisl (Method)

The hvpothesis was that material covered under the individualized
condition would be better mastered than the same material covered under
the conventional condition. The main dependent variable used to test
this hvpothesls was final examination scores, since it is usuallv terminal
behavior which is considered to he the most immortant by teachers. How-
ever, because final exam scores do not refleét which material was learned
best, scores on the firast and second hourly exams were analyvzed as 2
chéck against findings derived from final exam scores.

The design used to analvze final exam scoraes is pictoriallv represented
in Tigure 2.

Fipgure 2

Factor A:
condition during first haif of semester

Factor B:
condition during B TT 7 | e N
second half of semester 1" .

IC__ _ e ¢

In this design, Factor A is what haprened to the student in the first
half of the semester {individualized or conventional condition)} and
Factor B is what happened to the student during thas second half of the
semester. If the method has an effect during both halves of the semester,
main effects for each variable should be observed. The cells wvhich are
of most importance are II and CC which should be significantlv different
from each other, II being greater than CC. IC and CI should fall some-
where in between them, since these groups had onlv half a semester of
individualized instruction. The prediction is that CC < CI or IC < II,
if there is no positive transfer from individualized instruction. Any
transfer effects would bring up the IC groupr so that it would approach
IT group. BRecause the position of the IC group depends on the effects
of transfer, then, the prediction for the method hypothesis is that

CC < CI = II, and IC group should not be less than CI or more than IL.

The second test of the method hvpothesis was achieved by comparing
the effectas of individualized instruction on the first examination. All
students having had individualized instruction were compared with all
students having had conventional instruction, and the prediction, in terms
of Figure 1, was that Cells A + B > C + D.

The third test of the hvpothesis invelved comparing scores on the
second hourlv exam with the prediction that CC < II. Because CI and

913



IC groups had bv this time been involved in a change of conditions,
thev were dropped from the analvsis because of possible confounding
effects of change.

Hyrothesis, (Differential Heln)

‘The hvpothesils was that individualized instruction helps poorer
students more than it does hetter students. As noted hefore, in order
to aﬁequatelv test this hvoothesis, it is necessary to compare improve-
ment|of the IC group against a baseline provided bv the CC group. A
2 x 5 analvsis of wariance provided the design, where the two level fac-
tor refers to treatment conditions (CI and CC) and the five level factor
refers to abilitv levels, arbitrarilv defined in terme of grades re-
ceived on the first examination. The dependent variable was difference
scores from the first improvement (or deterioration, as the case may
he). In order for the hvpothesis of differential help to be confirmed,
an interaction between these twe factors must be found such that the
difference between improvement scores for the CC vs. CI groups must be
greater for poorer students than it is for strounper students. This
interaction 1s pictoriallv illustrated in Fipure 3., In order for the
hyvpothesis to be confirmed, the slones of the Llines must uniformly
increase as shown.

Figure 3

F

~B
Degree of Improvement )
(Difference from lst to g,fsgfﬁ

second exam)

ff‘dﬂ

‘ 17"‘ - ] JA

cc IC

Because of differential motivation for studentz who received ¥'s ws.

those who reczived A's on the first exam, a main effect of the grade

factor is predicted such that F students should change more than A
students; hence the lines should stack up with ¥ being higher than I,

D being higher than C, and sc on. Because of the effects of individualized
instruction, it is expected that the lines would alwavs he slanting in

the same direction, such that CI pointe alwavs fall above CC vpoints for
each line. However, if the method helps lower students moretthan it does
better students, one would exnect that the lines would slope differentiallv,
as drawn. Thus two main effects and an interaction are nredicted, the
interaction serving as a test of the hvpothesis of differential h&lp.

Hypothesisq (Transfer)
The hypothesis was that study skills ohtained under the individualized

condition would tranefer to situations in which the student was not under
such 2z method., Three designs were used to test this hvpothesis.

First, the two variables im the 2 x 2 design of Figure 2 were
predicted to interact in such a way that the difference between IC and
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CC groups would be greater than the difference hetween II and CI groups

orn the final exam. The reasoning hehind this rrediction is as follows:
the II and CI groups differ onlv in that the CI group had half as much
individualized instruction as did the II group. There could be no effect
of nositive transfer here, sgince the CT group did not have individualized
instruction until the second half of the =zmemester. The difference between
the IC and C groups is also one of half-a-semester's worth of individ-
ualized insiruction. Fowever, the possibilitv of positive transfer occurs
for the IC grcun, and would augment the difference betveen it and the CC
group. Thus, if there is anv transfer, IC -~ CC should be greater than

IT - CI.

The second nrediction of transfer was based on the second exam,
where IC should outperform CC., The material heing tested on the second
exam was covered under the conventional instruction for both groups: the
only difference between the groups is the pressnce of the first half of
a semester of individualized instruction for IC. If individualized
instruction trains study skills, positive transfer should augment the
performance of IC relative to CC on the second exam.

The th,.d prediction of transfer was made on a chanter of reading
which was assigned during the independent reading pericd at the university.
During this time, no classes met, and students were assigned chapter 15
of the text, TFinal exam items which dealt with material from chapter 15
were used to analvze performance, and the prediction was that IT = IC
or CI # CC,.

Hypcthesisé (Evaluation of Masterv)

Evaluation of masterv was measured on hoth hourlv examinations bv
having students place a chéck mark beside those multiple-choice items thev
wvere certain thev answered correctly. Half an hour after the exam
subjects were given photostated covies of their exams on which to esti-
mate their accuracvy. Amount of correspondence between the checks and
items actually answered correctly served as the index of ahilitv. The
prediction was that the correspondence should be higher for the students
from individualized instruction than for students £rom the conventional
conditdon.

Other Measures

Other measures were taken to test the possibility of alternate inter-
pretations which might be drawn from the results of the studv. An atti=-
tude questionnaire was completed by students in all conditionad.just prior
to the final exam. These questionnaires were filled out anonymouslv,
with theeexception that students were asked to indicate their section
number ,* :

#Because students were asked to mark their gection number before thev
answered the questionnaire, there was a possibility of experimenter demands
operating. However, the writer feels this is intuitivelv unlikely. A

more detailed consideration of the role of demand characteristics =nd the
Hawthorne effect in terms ef the studv in general appears in the Discussion.
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A second measure involved 50 subjects from each condition who took
a recall exam immediately following the first hourlv exam. The nur-
pose of administering this test was to cempare nerformance on a different
kind of test item, namelv short answer fill=in-the-blank, which recuired
recall instead of recognition, whieh is required in the multinle-choice
items. Five student assistants served as raters in a blind condition
such that they did not know to which conditien each test—taker talongped.

RESULTS
Hy (Method)

On all measures, the data sunport the hvpothesis that nerformance
under individualized instruction is surerior to that under conventional
conditions. Mean scores on the final examination were in the predicted
direction, CC scoring 56.58, CI scoring 59.96, IC scoring 60.10 and II
gecoring 63.54 on ninety items. TFactor A, the method during the first
half of the semester produced a significant main effect bevond the .0005
level of significance (F = 12,90, df 1, 451) and Factor B, the meihod
during the second half of the semester nroduced a significant main effect
at the .001 level (F = 12,01, df 1, 451). The lack of interaction between
thege two variables indicates that it doesn't matter when individualized
instruction is instituted: the effects are remarkablv similar in each
half of the semester. TInspection of the mean nerformances bears this
notion out: each half a sememter of individualized instruction appears
ta produce about a 3 point difference in final examination scores.

Because total scores on the final examination do not reflect whith
material was learned beitter, scores on the first and second hourlies
serve as needed support of the notion that individualized instruction
produces better learning. Cells A + B (Figure 1) averaged 31.55 on the
first exam, while the conventional group, cells C + D scored on the
average of 27.89., Using an unweighted means analvsis of variances, this
difference was significant beyond the .0005 level (F = 20.60, df 1, 474).

Similarly, performance on the second examination indicated the
same relationship. Students in the individualized condition (cell E,
Figure 1) outperformed those in the conventional conditdon (cell H,
Figure 1) with mean performance of 32.69 as opposed to 22.25. This
difference is significant bevond th= .0005 level (F = 12,70, df 1, 348).

While the significant levél:~ are impressive on all three examinations,
it should be mointed out that in each case, error was cuite large. Thus
the method factor accounted for only 8% of the variance in the first
hourly exam scores, 6.8% in the second hourlv scores, and only 5.23%

(both A and B factors combined) on the final exam. The summarv tabhles
for each analysis appear in Table 1.,* The Newman-Keuls tests on
differences between means on the final avpear in Table 3.

*While the analyses were violated with respect to the assumption of
homogeneity of variance, (see Table 2) the variances observed are some-
what understandable in terms eof the manipulation of the independent
variable. This problem is dealt with in the Discussion section.



Table 1

Summary Tables for Analvsis of Variance

Unweighted Means Solutions

1. Final Exam Scores
_Source of variation 88 _df ms____ i _n<
Factor A 1439.65 1 1439.65 | 12.90 .0005
Factor B 1332.08 1 1332.08 | 12.01 001
AB Interaction .01 1 .01 .00
Error 50241.67 451 111.40
2. First Hourlv Exam
Source of variation __8s8 df ms _F n<
Treatment 1591.55 2 795.78 20.06 .0005
Error 18307.4 474 38.62
3. Second Hourly Exam
Source of variation | 88 df ms F p<
Treatment 886.94 2 443,47 12.70 . 0005
Error 1215.85 348 34.92
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Table 2
Variances
Test 1
Individualized = 34.92
Conventional = 42,92
F = 1,21 df 236,240 p <.05
IT Cc1 Ic cC
i i 29.75 63.39 27.58 _44 .58
11 29.75 - - p <.01 e 1 p=.01
_CI _ 63.39 i - n <.01 _p =<.05
IC 27.58 _ _ —— p <.01
cC 44,58 —
II CI IC CcC
___92.54 7 115.27  142.02 84.63
P approaches
IY | 92,54 - - .10 __p <.01 ]
p approaches
CI 115,27 _ == .10
Ic 142,02 i o - _b<.05
cC 94.63 ! - _ N -
14
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Table 3
Newman-Keuls Tests on Differences bhetween
Pairs of Means on the Final Exami ation

Adjusted for Unweighted Means Analvsis

Treatments | cc CE EC__

EE

63.54

€.96%

3.52%

3.44%

4  EE 63.54 i -
_ =2 r=3 _r =4
a (.99) (xr, =) __3.64 4.2 4,40

N _ms error/% (9.99) 3.58 | 4,05

q (.95) (r, =) 2.77 2 3.31

\/ ms_error/nm (9.45)

*kp <,01

*p <.05
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Hz (Differential Heln)

The data do not support the hvpothesis that individualized instruc-
tion is more beneficial te the weaker student than it ie to the stronger.
While difference scores between the first and the second exam did vary
inverselv with letter grade in the CI group this relationshin was also
found in the CC group. Thus, there was a main effect for letter grade,
such that the lower the letter grade receivad on the first exam (for
both CC and CI groups) the greater the improvement on the second exam.
This effect was significant bevend the .005 level (F = 19.15, df 1,

205). There was alsoc a main effect for the method factor, such that
improvement was alwavs greater in the CT group than it was for the CC

group (F = 20.80, df 1, 205 p <.0005). The lack of a significant inter-
action between the two factors, however, indicates that individualized
instruction was not differentiallv beneficial, but rather helped students
in all letter grade brackets in roughlv the same manner.* The slones of
the improvement lines which were predicted, along with the ohserved im-
provemer:t lines are presented in Table 4. The 2 x 5 analvsis of variance
appears in Table 6, and the post mortem Newman-Keuls analvsis of difference
between means in Table 7.

Table 4
Predicted Slopes Ohserved Slones
r

gf;fsn

C

N\

Improvement Scores
Improvenient Scores

NP ORNWMUL O~ LoD

CC CIl cc CT

*While the analvsis was violated with respect to the assumption of homo-
geneity of variance, the differences in variance are understandable in
terms of motivational differences of students wvho. received high grades

as opposed to students who received lover grades, It is thus not sur-
prising to find that students with D's and F's showed greater variability
in differenc~ scores than did students with A's and B's (see Table 5).
With the exception of slight reversals in direction of C and B students
in the CI group and of B and A in the CC groun, the variances uniformlv
decrease as a function of letter grades on the first exam,
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Tahle 5

Variances of Difference Scores

c o Cr

A 19,23 6.69

B | 17.59 14.11
¢ 28,16 11.27

D _35.41 29.27
F 60.36 | 21.33

2 % 5 Analysis of Variance Unweighted Means

Tabhle 6

" Relative Changes in Performance CC vs. CI

Difference Secores

Analvsis

lst exam 2nd exam N's

__cCc_ CI cc_ _cr
A | -1.67 .30 A 21 20
B -.57 2.92 B 28 27
¢ | 3.39 5.14 A = 21.55 c 23 22
D .92 _5.78 _ D 25 23
F 6.35 | 9.5 F 17 16
Summary Table
Spg;qgfcféyariatign Ss e ” dﬁ, ~ Ms F_
Factor A _ | 1839.51 4 459 .88 19.15
| Factor B 499,31 1 499.31 20.80
AB_interaction 68.10 & _17.02 i .71
Error  4534.28 | 205.5 24.01 ]
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Tahle 7
Mewman-Keuls Tests on Mean Difference Scores
as a Function of firade Peceived on First Examination

Adjusted for Unweighted Means

Analvysis
1 2 - 4 S
Treatments A B C D F
Means -,68 1.18 4,27 3.35 7.93
1 A -.68 == | 1.86 | **4.95 4.03 | **8.61
2 B 1.18 _ ==~ | 3.09 2,17 | *%6.75
3 C 4,27 - .92  2.48
4 D 3.35 ) L —= *4 .58
5 F 7.93 -
r = 2 r =3 r =4 r =
a (.99) (r, =) 4.02 4.64 7 5.02 5.29
\ ms error/% (8.99) 4.26 | 4.92 5.32 | 5.61
q (.95) (x, =) 2.92 " 3,58 A 3.96 4.232
v ms _error/7n (9.95)| 3.10 .__3.79 4.20 4.48
**C vs Ap<.0lL
**F vg Ap<.0l1
**¥ vs Bp<.0l
¥ vs Dp<.05
18
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H3 (Transfer)

The hvrothesis that individualized instruction produces studv skills
which help the student when he is faced with tvpical lecture format was
not borne out bhv the data. Tirst of all, on the final exam, the dif-
ference between the mean performance of the CC and TC proups (3.52) was
not greater than the difference in mean nerformance hetween the CI
and II groups (3.58). Nor were these differences significantlyv different
from each other.

This lack of support for the transfer hvpothesis is consistent with
findings on the second exam, where transfer was again not demonstrated.
Recall that the prediction for transfer here was that IC would outperform
CC hecause of IC's first half a semester of individualized instruction.
However, obhszerved means on the second exam were 29.29 for the IC group
and 29.16 for the CC groun. Obviouslv, this difference was not statis~
tically significant.

Finallv, items on the final exam which were based on the independent
reading assignment also failed to show a tranafer effect of individualized
instruction. Table 8 indjcates that the chserved mean scores were not

in the predicted direction, nor were thev statisticallv different from
each other.

Table 8
Means on Items for Chapter 15

from the final exam

Croup Mean Score
cc 9.64
CcT 10.85
IC 2.61
I1 9.91

Thus all three measures of transfer effect fail to demonstrate any im-
proved performance due to the acouisition of studv skills frem indi=
vidualized instruction.

H, (Evaluation of Mastery)

The data did support the hvpothesis that students learn to evaluate
their mastery while under individualized instruction. On the first exam
37 students from the individualized condition were accurate in predicting
correct items 85.1% of the time, while 38 students from the conventional
condition were accurate 79.5% of the time. This difference was signi-
ficant beyond the ,0005 level (t = 6.37, df 73). On the second exam 52
individualized students predicted with 87% accuracy as compared with 50
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conventionalized students who pnredicited with 82%. This diffterence was
also highlv significant (£ = 6.98, df 100, » <.0001).

Other Measures

In order to test the possibilitvy that superior performance of stu-
dents under individualized instruction was due to their bhecoming gpood
multinle-choice test-takers, as orposed to thelr learning the subject
matter better, a 45 item recall exam was administered to 50 Ss from
each condition immediatelv following the first exam. The raters (five
student assistants) grades the napers blind, and the reliabilitv of
their scoring was high, inter-judge correlations ranging from .84-.95.
This agreement was achieved by deciding beforehand the range of accenta-
ble answers.

The mean performance of students from the individualized groun was
30.06, which was significantlv higher than that of =students from the
conventional group, where the mean was 25.71 (t = 2.47, df 97, » <.02).
Table 92 indicates the summarvy data for this recall examinatien.

Table 9
Summarv Data for t-test on

Recall Examination-Adijusted for

Unweighted Means Analvsis

Group N = Meam SO =t o af <
1 | 47 | 30.06 | 9.00 | 2.47 | 97 | .02
C 52 25.71 __9.53

Results from the attitude questionnaire are dealt with in the dis-
cussion section as implieations from it are treated.

CONCLUSINNS AND RECOMMENDATIONS
(Discussion)

The hvpothesis that material would be hetter mastered under the
individualized conditien than under the conventional condition was
supported bv the present studvy. What explanations exist for such an
effect?

The Effect as a Design Artifact

Although the data avnear to sunrort the view that individualized
instruction is superior, it is necessary to examine the possihilities
that the effects are due to artifacts of the experimental design. Sev-
eral considerations are relevant.

First, there is the possibilitv that the superior perfibrmance of
students receiving individualized instruction reflects their imnroved
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skills in taking multiple choice tests rather than their greater mas-
terv of the subject matter. Previous research cited above does not
support this possibility, as it has been rereatedlv demonstrated that
superior performance generalizes across different kinds of tests items
(Sheppard & Machermot, 1970: Albha & Pennvpacker, 1971; Born et al.,
1971). Evidence from the recall exam conducted in the presented studyv
provides additional support for the condélusion that individualized
instruction produces superior learrnine of course content, as onposed to
taking multiple choice tests, since students from the individualized con-
dition also outperformed their control counterparts on the recall exam.

A seéond possibilityv is that individualized instruction produced
superior results simply because the instructor was noor, and students
in the individualized group had less exnosure to him. The attitude
questionnaire does not support this explanation, however, as the majority
of students in all conditions report the instructor's classroom rerfor-—
mance as "excellent'" or "good" as opposed to "fair" or "poor'"., Similarly,
lectures were rated as "very well organized" or '"well organized” more’
frequently than "roorlv organized" or '"very poorlv organized" bv all
grouns, with no significant differences among them. Similar reactions
occurred to a question concerning the interest value of the instructor's
lectures. A majoritv of all students rated the lectures 'verv interest-
inz" or "interesting' rather than "boring" or "very boring'" with no
significant differences occurring hetween the various groups ({see appen-
dix, questions 1, 2, and 5).

One might argue that the effect was due to the dropring of the
weakest students from the experimental condition. Such a result was
noted in one study (Born et al., 1971) although another study renorted
that grade point averages of students who dronred the individualized
course were ceomparable to those of studentz who dropped the conventional
course (Sheppard & MacDermot, 1970). Since over 90%Z of the students
enrolled in the courses studied in the present research were freshman,
it was not possible to check their grade noint averages hefore they were
enrolled in the course. However, anproximately the same numbers of
students dropped each condition, ag Table 10 indicates.

Table 10
N at Beginning and End of Semester bv frouns
_ 11 1 e | cc
Start 140 g 140 140 | 140
_Finish __lis 4 0111 113 116

Students dropped the individualized condition somewhat earlier than did
those who dropped the conventional condition, but this was expected

as students in the individualized group received weekly information be-
ginning with the very first week regarding the probability of their
passing the course. Students in the conventional condition waited to
drop until after the first examination, which was their first opportu-
nit to evaluate their progress in the course.
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Although arrangements were made with the registrar to emplov the
Doomsdav Contingency wherever needed, in actualitv no one was forced
to leave the course. A "fudge factor' was emploved, allowing students
to pass with 7 out of 10 on the fourth auiz, if thevy had attended all
the sessions, and allowing one student to get bv with 6 out of 10 be-
cause of a special excuse. The effeet of this leniencv was probably to
decrease the size of the difference between individualized and con-
ventional groups performances, since the weakest students were allowed
to remain in the course and thus pull the overall nerformance of the
individualized instruction grour down. However, since the researcher
was interested in testing the effectiveness of the methnd, not the rate
of attrition it produced, this was a necessarv procedure.

Finallyv, how much faith can be placed in the effect as it was
measured in this studv? While the differences in performance are not
overwhelming, they are consistent. Examination of mean scores indicates
that on each of the exaws, there was aprroximately a three item increase
for each half a semester of individualized instruction. This remarkable
consistency indicates that the eritical factor is how muech individualized
ingtructionrr a student receives, rather than vhen he receives it.

Could the results be due to chance fluctuations in measurement as
a result of unreliable examinations? Split-half correlation measures
on each of the exams indicates that they are comparable in reliabilicy
to those of area examinations on the “raduate Record Examinations.
Of the 19 achievement tests of the G.R.E. studied, 4 vielded coefficients
of .80 or better, and the remaining 15 vielded coefficients of .90 or
better. These reliability coefficients were described as satisfactorv
(Seashore, as reported in Buros, 1959). TIn the present study, the first
exam vielded a coefficient of .78 and the final exam a coefficient of
t87, vielding standard errors of measurements of 3.47 and 4.56 respectivelv
(data were not available for the second hourly exam). Thus, it anrpears
that the reliabilitv of the exams used in this studvy are tvpical of
achievements tests, and also appear to be satisfactorvy.

The Hawthornme Effect

Perhaps the results of this study can be explained in terms of the
"Hawthorne effect'", named after the now classic studies at the Hawthorne
plant of the General Electric Company (Roethlisberger & Dickinmon, 1940).
The investigators of this study had difficulty draving conclusions from
their research on the effects of illumination, rest-periods, wage in=
centives, and other variables on work outnut. It was not clear whether
the emplovees increased performance was due to these variable which the
experimenters intentionally manipulated, or to the unintentional effects
such as competition induced between the experimental and control groups
or the desire to perform well under various experimental conditions.
Thug the Hawthorne sffect has heen defined as an increase in nerformance
occurring from special attention received while narticimating in an
experiment, and har become an important variable to control for in re-
search with human subjects.

However, it has bheen sugpgested that the Hawthorne effect is pro-
bably not due to a single variable, and deserves attention in its own
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right (Sommer, 1968). The rrohlem as it relates to the nresent research
becomes one of definition., Tf one means hv the Hawthorne effect, the
fact that performance increases bhecause more attention is given, then

the phenomenon is itself rart of the exrerimental variahle, for indi-
vidualized instruction is seen as arranging the larpe lecture section

so that students can receive more individualized attention. Yowever,

if one defines the Hawthorne effect as increased nerformance due to
attention resulting from heing subiects in an experiment, then it becomes
an extraneous variable and would he a concern for which an exnerimenter
should control. Several ohservations are relevant.

In an effort to eauate the Hawthorne effect for all sections, the
Instructér announced at the heginning of the semester that all sections
vere part of an experimental design, and told each grour that it was
the experimental group. FHowever, some students identified themselves
as belonging to "the experimental condition"” or the "control group"
and these descriptions were usually made bv students in the individualized
and conventional conditions, respectivelv, The fact that the exrerimental
manipulations were obvious fs not surprising in that two verv different
teaching methods were delivered to students who studied torics concerning
experimental desisn and control concerns during the second weel of the
semester. However, was this knowledze enough to account for the increased
rerformance under ind{ividualized instruétion?

Rezsearch on the Hawthorne effect in the classroom would indicate not
(Johnston & Foley, 1969). 1In this studv, three eroups of students
were given different instructions regarding the same method of {instruc-
tion. Specifically, grours of students were told thar thev were either
a) filling some time (time filler), b) trving a teaching method of undeter-
mined value (experiment) or c) using a teaching method of demonstrated
excellence (nlacebo). Scores on a multinle choice quiz administered
after the treatments indiecated that the placeho group performed signi-
ficantly better than the exreriment and time-filler grours, hut ner-
formance differences between the latter two were negligible. Thus,
if the Hawthorne effect was onerating, one would expect the experimental
group to be different than the time-filler groupr. The individualized
instruction group in the present studv is analogous to the experimental
group in thke studv just described, as the students in it were told that
thev were heing instructed under a method of undetermined value.

More direct evidence from the present research also does not support
an explanation in terms of the Hawthorne effect when it refers to experi-
menter demands. As the IC group moved from the individualized instruction
method to the conventional method, 1ts nerformance decreased. VYet analo-
gous changes in the Hawthorne studies were followed by increases in perf
formance. It is interesting to note here that the attitude questionnaire
administered just before the final exam indiecates that the IC group
had significantlv more feelings of being used as a "puinea pig" than anv
of the other groups (see aprendix, auestion 32). Thus, while the IC
group received the same amount of attention and experimental manipulaticn
as the CI group, those students taken off of what thev felt was the more
desirable condition reported more dissatisfaction. Such observations
would seem to be more a function of the particular manipulation than
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manipulation per se.*

Theorétical Rationals

1t appears that the effects observed in this studv are not arti-
facts of the experimental design and that individualized instruction
is superior to conventional large class procedures. Whv is this so?

The most frequently cited explanation of the efficacy of indi-
vidualized instruction has been intterms of an operant conditioning
model (Keller, 1968; Ferster, 1968; Malott & Svinicki, 1968; Domjan
& DuNann, 1969; Johnston & Pennypacker, 1971). TPartiality to this
kind of explanation is rot surprising in view of the fact that the
method grew out of formulations by educators working within the operant
conditioning camp. According to this view, students in large classes
are expected to perform on infrequent hourlv exams covering large
amounts of material, although thev have not been required to emit con-
sistent study behavior beforehand. Individualized instruction is seen
as the rearrangement of the classroom situation such that reinforcement
scheduling 1=z more appropriate for producing consistent studv behavior.
It is assumed that students enjoy receiving good grades, and because
the quizzes cover small units of material and the student has several
opportunities to pass them, it is a relativelv easy task to get a pood
grade on a quiz. The freauencyv with which the quizzes are scheduled
allows the student to shape his behavior before the hourlv exams, as
the desired responses are clearlv specified and the students responses
are evaluated relative to the criterion. In addition to the fresuent
reinforcement in the form of good grades, individualized instruction
also allows the delivery of an additional kind of reinforcement, g£hat
of social reinforcement, thoough the use of student assistants. Stu-
dents are given the opportunity to verbalize ideas and questions and
engape in discussion of the material, while a fellow human being activelwy
responds.

This use of human interaction also sugpests another explanation for
the superiority of individualized instruction: That it is effective
because it rectifies some of the maladies of the depersonalized large
lecture classroom. In other words, the method workd because it alleviates
the aversive effects of large sections, which Jensen (1968) has lucidly
deseribed as:

. ...reluctance to attend classg, "sour'" facial expressions,

apathy and studied indifference while in class, eagerness to leave
tlass and jovy 1f a class is cancelled--these tvypical students be-
haviors all suggest that for the majority of students the large
lecture class is an aversive event, i.e. an unpleasantness to be

#While the differences in attitude and nerformance of the CI versus the
IC groups could be attributed to different demandscharacteristiecs, it
seems difficult to separate such effects from the independent variable
itself. Thus, it is felt that the likelihood is small that experimenter
demands produces an effeect which was independent of those '"demand charac-
teristics" produced by individualized instruction itself.
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avoided, quickly terminated, or grudginglv endured rather than a
rewarding experience to be sought, vrolonged, and savored (pn.l1-2).

Thus, the explanation offered is that individualized instruction is
effective because it reduces the aversive effects of larpe lecture sec-
tions by reducing depersonalization, independent of whether it produces
better learning through more consistent studv hehavior.

Another explanation is one which involves the faeilitorv effects
of information feedback. The regularlv scheduled detiverv of information
regarding the performance of each student as he progresses through the
course allows him to evaluate the =zfficacvy of his study behavior. This
is an analogous explanation to the shaning discussed above within the
operant model; but with an emphasis on the cognition, or understanding
of the student as he processes information relative to his goals.

Consistent with the above explanations, but somewhat different
from them is another in terms of the alleviation of excessive anxziety,
and the detrimental effects of too much anxietvy on test performance.
The inadequate reinforecement scheduling provided bv courses including
only mid-term and final exams permits students the possibilitv of falling
into the common, but dangerocus, loaf-and=cram syndrome, which in turn
results in excesgsgive anxietv that mav interfere with rather than facili-
tate astudy hehavior (McKeachie, 1968; Jensen, 1969). If has been well
established that anxiety facilitates task performance wvhen the task is
simple and hinder performance when the task is compiex (Tavlor, 1957:
Farber & Spence, 1953) or that it facilitates when the resnonse called
for is dominant in the hierarchv of responses, but hinders when the
response called for ig subdominant (Palermo, 1957; Ruebush, 1963). Thus
while anxiety mav facilitate a good student's performance (since his
response is dominant and the task of answering questions presumably
simple) it is reasonable to expect that a large number of students who
cram before exams are hindered bv anxietv since they are faced with a
complex task of trying to emit resronses wliich are sub-dominant.

This reasoning suggests that the variahilitv of scores for students
in the conventional condition should bhe greater than that for the indi-
vidualized condition. While this effect was clearlv observed on the
first examination, the relationship is not a clean one on the other
measures (see Table 2). While the CC group was significantlv greater
than II on the second exam, the CI and IC groups' variability is diffi-
cult to explain. CI was significantly greater than CC and IC was simi-
lar to II. On the final exam, the relationship is even less clear,
where ITI and CC groups were lower than CI, which was lower than IC.

While the explanations in terms of an operant conditioning model,
more personalization, information feedback, and lack of interfering
anxiety all seem intuitivelv likely, still another explanation is that
individualized instruction provides a policed situation that induces
study through fear of failing and/or having a student assistant breathing
down the student's neck. However, guestionnaire data streugly suggests
that the course was anything but a purely aversive experience. Students
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in both the individualized and conventional conditions nreferred the
individualized condition, and students in the individualized con-
dition wished that other courses were run with the individualized
method. Furthermore, thev liked the course better than did students
in the conventional condition, found it less difficult, and more
interesting. Thev azlso perceived the grading as more lenient, in
spite of the faect that performance on cuizzes did not count towards
grades (see appendix, questious 31, 44, 25, 22, 23, and 20).

These responses ate surprisinpglv positive, especially in light of
the fact that credit was not given for quiz rerformance, as it was in
many other studies, and that the original instructions to the students
were delivered in a somewhat negative fashion, with undue emnhasis placed
on the '"Doomsday Contingencv.' However, these attitudinal measures do
agree with those taken by previous investigators who report nositive
attitudes of students experiencing the individualized course (Domjam
& DuNann, 1969; Johnston & Pennypacker, 1971; Sheppard & MacDermot,

1970; McMichael & Corey, 1969; Born et al., 1971). While it is under-
standable that students feared failing cuizzes and still liked the course,
the aversiveness of the large classroom appears to be diminished in

the individualized condition, and hence the method appears valuable in
terms of affective as well as cognitive goals.

In summary, there are several explanations of the effects of indi-
vidualized instruction. The research was not designed to test one
explanation over another. However, the attitudinal measure suggests
that an explanation in terms of avoidance conditioning is least satis-
factory.

Differential Help

The hvpothesis suggested by Born et al. (1971) that individualized
instruction is more bheneficial to weaker students than it is to stronger
students was not supported bv the data. Thie finding stands in sharp
contrast to that of Born et al. and is interpretable in terms of the
different designs used to test the hvpothesis. Born et al. noted
better improvement for weaker students as oprosed to stronger students
as they changed from a conventional to an individualized condition.
This finding is explainable in terms of differential motivation for
high-scoring and low-scoring students, as well as a statistical effect
of regression towards the mean. Since this same relationshin of grades
and improvement scores was also noted in the CC group in the present
study, the explanation by Born et al. of it being due to individualized
instruction appears unwarranted. The lack of interaction of the method
factor and the ability levél factor in the present study indicates that
individualized instruction did not differentially helr waaker versus
stronger students. Thus, the conclusion drawn by Born et al. appears
to be due to an inadequate design which did not allow comparison to a
necessary baseline,

Trangfer of Training

Data relevant to the transfer hvpothesis indicate that students do
not profit from their experience under individualized instruction when
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later faced with the lecture situation, or when pursuing an inderendent
studv experience. This finding contradicts the findings of a previous
studv on transfer cited above (Sassaranth & Garverick, 1965}. One
obvious explanation for the discrepancv is that the measure of transfer
in the earlier study consisted of different items on the same material,
wvhile the present study used different items on different material.

Another reason for the failure of transfer to be demonstrated could
be that the attitudes of the TIC group, which were more negative regard-
ing their being used as '"guinea pigs', interfered with their nerformance,
which might have been superior to the CC group on the second exam had
their attitudes been similar. Thus, it is possible that the negative
effects of changing from a more desirable condition interfered with
academic performance and negated anv effects of transfer.

It appears then, that the method has a short term effect which is
of immediate use in mastering textbhook material, rather than in training
study skills for long-term use. The literature on college study courses
would not contradict this eonclusion, since in these cases, a much more
intensive and direct attempt is made to change study behavior. Whether
or not such a goal can be met within the limited confines of a single
semester devoted to content material remains to be answered, but does
not apprear likely.

Evaluation of Mastery

The hypothesis that students would learn to evaluate their mastery
of material more adequatelv when under individualized instruction was
supported by data from both hourlvy exams. This highlv Imnortant finding
provides additZonal support for the superifority of individualized instruc-
tion and helps explain why students experienc#ing individualized instruc-
tion perceived grading as more lenient, despite the fact that nerformance
on aquizzes did not eount towards grades. Thus it seems reasonable that
these students saw grading as more lenient because thev were acquiring
a greater ability to evaluate their porformance, and because of this
grading was seen as fairer,

Pragmatic Concerns

Although this study indicates that the individualized method is of
more immediate value in increasing the amount of learning of textbook
material, it is still meaningful to ask whether the size of the effect
is pragmatically significant, I& &4 6 point increase on a %0 item test
worth the time, energy, and monev needed to set up such a course? There
is not clear-cut answer to this question, but some comments are relevant.

First, once the course i5 set up, the instructor spends less time
in class than he deoes with the conventional lecture procedure. Obviously,
the real expenses come before the course begins, in sélecting and train-
ing student assistants, generating quizzes, and the working out of ad-
ministrative and other details. The course described in this study was
set up in approximately 100 hours, 50 spent in selecting student assis-
tants, 20 in generating quizzes from an already collected item nool,
and 30 in working out administrative details. Each week a department
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secretarv typed and printed four ten-item quizzes, and a graduate
student assisztant hzlped in the administrative tasks of coordinating
record=keeping done bv the student assistants and handiing other
problems. With the moderate additions of some hours spent before the
course, plus some secretarial and graduate assistant servic-, the course
Involved less class time on the part of the instructor during the se-
mester than did the conventional lecture methoed. The instructor's
shortened classroom time was made up for bv the fact that he spent

a few hours each week working with individual student assistants.
Therefore, a total time devoted to the method bv the instructor would
roughly equal that spent with the conventional lecturs method.

Another practical concern pertaing to the ocuestion of whether the
individualized method is effective onlv because it forces students
to spend so much time studving for quizzes that their performance in
other courses suffered. OQuestionnaire data sugpests that this was not
the case., Students taught under individualized instruction reported
that the course was less difficult than other courses taken at the
university and that work habits in other courses did not change as a
result of taking the course (see anpendix, auestions 22 and 37).

In summary, conclusfons drawn from this studv are that the effects
of individualized instruction are immediate, relilable, and not es-
peclally large. Students prefer the individualized condition over the
conventional one. However, individualized instruction does not produce
the overwvhelming effects often deceribed bv eager enthusiasts, noor
is it clear that the effects it does rroduce are justifiable in terms
of the added expenses of secretarial and graduate assistance listed
above,

Recommendations

Given that individualized instruction is iszderatelv successful in
improving students' understanding of subject matter as well as produeing
positive attitudes about the course, future research on the method appears
warrantcd. What was studied in this project is a global factor consist-
ing of many variables which probablv differ in Importance. One of the
most obvious questions vhich needs to be answered concerns the relative
effects of soclal interaction, feedback, structure, positive reinforce-
ment, and the Doomsday Contingencv in producing impvoved performance.
Future research might begin with testing out some of these factors
through the use of more complex multivariate desgigns. The study of the
relative effectiveness of the different variables might have important
pragmatic value for future instruction. For instance, whv train student
aggistants if the effect is due primarilv to the use of weeklvy quizzes
which could be handled in larger groups, and possible through the use
of a computer? Or, similarilv, whv use quizzes at all if the more im-
portant gains are made through the use of social interactton?

However, it is important to note that before separation of factors
is attempted, a more fruitful next step might be to try to increase
the size of the effect, since the senarating of variables on the delicate
effect observaed in this research might eliminate it. In the »nresent
regsearch, significance undoubtedly rested in part upon the use of a
large N; future research which uses smaller samples might not vield
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significance at all.

The study of individual differences would be valuable in this respect.
The finding that the method had its greatest effect on students with
lower grades is a case in point. Perhaps other important student charac-
teristics eould be identified. It would seem that a studv hahits measure
might be a likely candidate for such a purnose. Additionallv, person-
ality variables such as needs for achievement and for affiliation,
internal-external control, or others, might also vield valuable data,
not only in terms of maximizing the effect, but also in shedding some
light on theoretical concerns. While it is unlikelv that universitv
regigtration processes would be able to use such information in the near
future, study of these factors would give a much better understanding
of what kind of phenomenon is actuzllv occurring.
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APPENDIX

Questionnaire data and
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#1. OQuestion: Lectures by the instructor wvere

a. percent responding bv groups

very well organized | 8 7

well organized 44 N 47

0.K, 1 43 | 40

| poorlv orpanized

very poorly organized| = 1 | 0

#2. Question: Lectures bv the instructor were

a. percent responding hv groups

— — ——— — Shst _l — ,

very interesting 7 7

47

interesting - - 50 48

so-so 34 35

29

boring

16

very boring 3 2
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#5. Question: Overall I rate the instructor's classroom performance as

a. responses:

Percent responding by groups

_cc

cT__IC

excellent

15

13 {8

46

44 42

satisfactory

26

32 28

fair

. noor

Total

100

100 100

34

38

100




#20. Question: grading was

a. percentage responding by groups:

too lenient N | 0 0 2

_lenient 2 ) 5 12 7

fair - 68 72 , 67 69

strdet 0] 22 17 15 16

too strict 1 J S5 3 1 5

2 i
b. X --Frenuency of responses bv groups
expected/ohserved
R , I1 X° = 5,09
6.53 _ 5.47 :
lenient 3 1. 9 df = 1
S 30.47 25,53 -
strict 34 | —" 22 n <.05
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#22. Question: BPRelative to other courses I've taken at this universitv,
this course is

a. responsest npercentage responding bv groups

el cI____1c_ 1T

Cells
Combined _much more difficult 7 7 16 9
For ' R S
Analysis more difficule 33 | 42 29 35

of about equal difficulty | 41 38 | 41 37

Cells
Combined |} | less difficult , 9 12 12 15

For o o - -
Analysis much less difficult o | 1 2 | 2

) 2 '
B. X analysis: frequencv of responses

expected/observed

_CC It X" = 5.25
56.89 © 53.10
more difficult 51 — 59 af = 1
*ﬂ"' 18.10 _— | 16.40 —
less difficult | — 24 | 11 n <.05
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#23. Ouestion: relative to other courses I've taken at this universityv,
this course is

a. percentage responding bv groups

cc B S ¢ 1T

much more interesting | 8 10 15 8

more interesting | 36 7 44 38 47

of about equal interest| 35 | ,WB; 29 33

less interesting L e < 1l | 8

much less interesting | 7 | 3 ENE 3

b. Xz——frequency of response bv proups

expected/observed

56.89 -—1 53.10 - X° = 5,25

: 51 59
18.10 16.90 -~ df = 1
interegting | —" 24 | 11

nore interesting

o

e

0]
2]

37

44.



#25. Question: relative to the other co..ses T've taken (or am taking)
at this university this course was

a. percentage responding by grouns:

cc

5]
~
)
[

IT

much better 3 A 12 ] 012

better e 28 | 36 | 32 | 35

_about the same 40 1 ,7738, 37 42

worse _ ] 22 17 16 7

much worse & 3 1 4 3

2 .
b. X =--frequency of response

expected/observed

L CcC ) II X" = 9.93
47.92 41.07__—
better ] 39 ____ 50 df
22.08 18.92_—
vorse _ 31 10 p <.01

I
et
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#31. Questiaﬁ: I would have preferred to have been in the

[1ECt“re g rather than the
ck

quiz feedba

E‘_Ziiu:::eabaﬂil condition

a. Preference for oppdsite condition percent resronding:

2 )
b. X --freacuency of revort

expected/ohserved

777777 IT cc
Yes 3 48
No 81 20
Don't care | 3 13
Don't know 8 17

ves

no

39

43



#32. Ouestion: As a student in nsvchologv 401 vou were also a subject
in an experiment in teaching. Did this make vou feel
used? That is, did vou feel like a "guinea nig'"?

a. Tresponses: Percent Responding bv groups
) cc CI 1C_ II
- yes _ 16 19 32 16
somewhat 33 __ 32 31 32
_no ) 38 47 37 46
omit 3 ) 2 0 6
Total 100 100 100 100
. 2 ) .
b. X analysis—--Number of Responses bv Grouns
expected/ohserved
. 2
cC 1 Ic o 17 X" =9
23.79 - 23.48 - 23.79 : 20.94
Yes _ — 19 - 21| " 35 17 df = 3
51.21 . 50.52 —"1 51.21 45.06
No 6| o s3 40 49| p<.01
) 2
cC - ) cC X = .2
19.88 19.62 19.88
Yes | —" 19 21 ~__ 19 df = 2
55.12 : 54.38 55,12 __—
No |e—" 56| —7 53 56 | N.s.
40
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x %
Ex

#37. Ounestion: As a result of mv experience in Psvchologv 401 mv
study skills and work habits in other courses

a. responses: bpercentage responding in each group

cc. cI ) c_ I

 Improved | 10 | b 13 [ 13

got worse 9 __ 6 9 |l 10

were unchanged 18 83 78 74

#44., Question: I wish the other courses I am taking this semester had
used the quiz-feedback method

2. percentage responding by groups:

ves 59 _ 48 _ 33
no 28 36 , _30
doesn’'t matter | 0 ] I R 15

in 45



